Introduction
The Care-Giver Burden Index proposed by Zarit (1990) , hereafter ZCBI, has been intensively studies in such fields as nursing, gerontology, social welfare, and geriatric medicine, but, until very recently, economics has remained an exception. This does not seem to be simply a Japanese phenomenon, but a universal one. Actually, the one exception we could find is the unpublished work of Kishida and Tanigaki (2004) Few economists therefore should be surprised if we started using another subjective index of wellbeing in our empirical works on long term care: one may even say that such a research is overdue in the field. Furthermore, for several reasons, Caregiver's Burden Index is an invaluable analytical tool in evaluating the LTCI of Japan.
First of all, in evaluating the performance of LTCI, particularly in at-home care, we should be primarily concerned about the wellbeing of family caregivers. One of the most important reasons why Japan needed LTCI, the government had argued and we had agreed then, was to relieve the excessive burden of the family care-givers.
Characterized as "Long-Term Care-Giver's Hell", the excessive burden frequently drove them to abuses of the elderly, and sometimes, even to murders or murder-suicides of caregivers and the cared elderly. It is therefore surprising to find, during the six years after the introduction of LTCI, only a small number of researches on this subject: a study of Cabinet Office (2002) and two papers by Shimizutani and Noguchi (2004 and 2005) are notable exceptions. All these researches relied, however, on the time spent for caring the elderly as the measure of the care-giver's burden. In fact, they have found out that there had been very little change before and after the introduction of LTCI 3 . In gerontology, Sugisawa et al(2005) have reached a similar conclusion using pre-LTCI and post-LTCI data from Mitaka-city, a suburb of Tokyo 4 .
In the second place, ZCBI is superior to time for cares as a measure of caregiver's burden for two reasons; one negative and the other positive. On the negative side, as KT(2004) emphasize, time spent for cares is an imperfect proxy of the burden because (a)the distinction between the regular housework and the cares is sometime very blurry, and (b)the intensity of care per unit time can have a large variance, from low-intensity cares of watching or sleeping in the same room, to high-intensity at-home nursing cares. Furthermore (c) Tsusui (2004) points out that self-reported time for cares deviates very substantially from the time observed by researchers. On the positive side, unlike time for cares, ZCBI score is a direct measurement of the burden, and many studies in the last decade have established the effectiveness of ZCBI as a consistent measure of care-giver's burden. Thus it is more appropriate to use CBI which is a direct measure rather than the using the time for care as a proxy 5 .
Thirdly, unlike the time for care, ZBCI score offers an analytical framework to evaluate the quality or quantity of LTCI benefits. In particular, it can even show where new benefits of LTCI are needed to relieve the burden: this is precisely what KT (2004) have tried to show 6 . They regressed the Japanese ZCBI scores on four groups of factors: namely, (a)properties of the elderly, (b)properties of the caregivers, (c)the "conditions of care", and (d)the factors restricting LTCI benefits. They found out, among other things, that dementia of the elderly, animosity between the care-givers and the elderly, night-time cares needs, insufficient use of short-term stay, and poorly constructed care-plans add to the burden of the family caregivers, and propose a number of improvements in the LTCI.
In what follows, we try to do the following; namely, we adopt KT's basic research strategy and we focus our attention to the increasing rationing problems in LTCI to find out how they are affecting the family care-givers. We will evaluate quantitatively which rationings are particularly hurting the caregiver's wellbeing, or what new benefits are needed most. There are some important differences, however, between KT and our study: first is the difference in geographical scope. Our samples are 5 In the fields of Social Welfare and gerontology, we note that, in addition to Sugisawa et al (2005) , Kuwahara et at (2002) and Washio et al (2002) had tried this approach before. Unfortunately, due to very small sample sizes as well as other technical problems, their reported results are far from conclusive. 6 The original paper of Kishida and Tanigaki (2004) has not been published yet, but the reader is referred to Kishida (2005) for a digest version of the paper. national, whereas Kishida and Tanigaki's are from two rural prefectures in the western part of Japan 7 . Since LTCI programs are run by municipal governments, theoretically, this difference can be very important. If we obtain similar results to theirs, more generality can be claimed to these conclusions. Second difference is in the Zarit index. Here we have used a shorter (8 questions) version of ZBIC, while KT(2004) used its full (22 questions) version. If a shorter version works well, it can lower the survey costs substantially. Third difference is in the treatment of subjective health:
we have paid special attention to the interdependency of the poor self-reported health and high ZBCI scores, which KT interpreted as one-way causal relatioship.
Our findings can be summarized as follows: As KT reported, we can confirm that (a) rationing in major LTCI benefits, (b)anti-social behaviors or animosity of the elderly directed toward the caregiver, and (c)sleeping disorders of the caregivers do add to the burden of family caregivers. Unlike KT, however, we have found that (d) a substantial part of the positive correlation between poor health and higher burden comes from the latter causing the former. These four findings, we believe, indicate the need for additional dimensions in the LTCI benefit structure, including the psychological care of the caregivers. Lastly, we are happy to report that a shorter Japanese version of ZBIC seems to work just as well.
Data

Nature of Our Data
The data used in this paper was obtained through an internet survey of households with some long term care needs. The survey questions were developed by the authors, but the internet survey was conducted by a national marketing service company on their panel of "monitor" households during the period of March 9 through March 13.
Specifically, the company has selected 4000 individuals above the age 16 who are living with someone needing long term care, and asked them to reply to our internet survey.
The number of responding individual altogether was 2714, a response rate of 67.9%.
For our present paper, we have excluded the families with more than 2 members needing long term care, resulting in a sample of 2530 households.
The Zarit Burden Index of Caregivers, or ZBIC, is one of the standard measures of the subjective burden of care givers (Zarit et al(1980) , Zarit et al(1991) ). It provides a comprehensive measurement of physical, psychological and economic burdens of long term care in a single index. The full ZBIC is computed from 22 individual questions, and the Japanese version is provided by Dr.Yumiko Arai of National Institute of Longevity Sciences of Japan. In this paper, however, we have used an 8 question version of the ZBIC, JZBI8, developed also by Dr.Arai and her associates (Arai et al 2003) , primarily to secure better response rates in our internet survey. The following are the eight questions. As answers, the respondents are asked to choose one of the four alternatives (never, seldom, sometimes, often, always). These answers are given fixed weights of (0, 1, 2, 3, 4) respectively and the J-ZBI-8 score is computed as the sum.
The maximum score of the J-ZBI-8 is therefore 32. Q7 I want someone to take the caring responsibility off my shoulder.
J-ZBI-8 Questions
Q8 I don't know how to deal with the cared person.
In Table 1 , we have listed the descriptive statistics of our sample. In judging the quality of our dataset, however, it is important for us to compare the characteristics of our sample households with the larger national survey of households providing long term care conducted by the Ministry of Health, Labor and Welfare, or MHLW. In the first place, there is a distinct bias in the age distribution of the caregivers in our sample. In Table 2 we have shown the age distribution of the caregivers of our samples: compared with the MHLW samples, our caregivers are clearly younger. This happens because an internet survey still selectively limits the participation of older generation due to the differential internet accessibility and literacy. In the second place, however, there are no systematic biases in the care-need grade distribution between our sample and MHLW sample as we can see in Table 3 . Even though our sample contains larger proportions of grade 1 and grade 5, it seems to mimic the MHLW national sample fairly well. In the third place, as is clear in Table 4 , we note that our caregivers are generally healthier in terms of self-reported health, which may explain part of the result we have obtained in this paper.
Time and Burden of Care-Givers
In most of the policy-reviews of the Ministry of Health, Labor and Welfare, time for cares has been used as the proxy for the subjective burden of the care-givers. Let us examine the relationship between these two variables in our samples: Figure 1 is the scatter diagram of the time spent for cares and the burden index of the caregivers (J-ZBI-8). While we can observe a weak positive correlation (ρ=0.1837) between these two variables, the relationship is subject to fairly large errors, far from being a close one. Thus relying on time for care as the sole proxy for caregiver's burden can be misleading 8
Proxies for LTCI Benefits
We want to discuss our data on the rationing aspect of LTCI benefits. In our questionnaire, for each of the LTCI benefits, we have asked the caregivers the number of hours/days each service was provided and the desired number of hours/days for the service. We define the difference between the desired values and the actual values as the "gap" values, which stands for the result of rationing. In Table 5 , we summarize the number of hours/days of services were provided and their desired number of hours/days. We can observe there are positive gaps in all the services, but the largest gap can be found in short-term stays. In fact, while actual number of days the service was provided was only 2.96, the desired number of days was 6.02, or more than twice the actual benefit.
Our Table 6 measures the satisfaction levels for quality and quantity of LTCI benefits. We will treat the dissatisfaction as an index of quality rationing, by constructing dummy variables for selecting either "dissatisfied" or "very dissatisfied" for each benefit. In the table, short-term-stay leads the list of dissatisfaction, followed by home-helper services and in-facility rehabilitations.
Analysis of BIC function
Specification
In order to see how these gaps in LTCI benefits are affecting the burden of family care givers, we specify the BIC as a function of the gaps and all other control variables that can affect the caregiver's burden and estimate the equation given by
In the equation (1) The third group of factors in Z consists of the care-givers characteristics, the sex, age, education, number of individuals in the family, living in owner-occupied houses or not, log of household income, health status, having any sleeping problems 9 etc.. We should note three things in this specification: In the first place, if we have a perfect insurance coverage in our LTCI, caregiver's burden scores will be the same, regardless of the care need grades, characteristics of the cared elderly, or their own: none of these variables should have a statistically significant coefficient. In other words, a significant coefficient in these variables suggests an incompleteness or insufficiency in the structure of LTCI benefits.
In the second place, it is well-known that the present Japanese LTCI provides little extra benefits for the elderly who exhibit these anti-social behaviors, and it does not adjust the benefits, at least formally, to personal conditions of the family caregivers.
It is therefore natural for us to expect that these factors make a large difference in the burden of the family care-givers under normal circumstances. One can interpret these variables standing for the incompleteness of present LTCI insurance benefits.
In the third place, this specification does not include the utilization levels of LTCI benefits. We assume they are determined by their care-managers as a function of Care Need Grade, and their effects are collectively captured in the coefficients of each Care Need Grade dummy variable. If the care-plans are made optimally for each Care Need Grade, then individual benefits should not matter.
In the fourth place, however, if the care-plans are suboptimal, the distances between the optimal and the actual levels are the sources of inefficiency and they should be included in the regression. We shall call these distances or difference as "gaps" in LTCI benefits, including the absence of LTCI benefits. As they are the sources of inefficiency, they should be included in the regression 10 .
Baseline Estimation Result
Our Model 1 in Table 7 shows the baseline estimation under our present specification. The dummy variables for each LTCI need level have significant coefficients, but the value is rising until care need reaches 3, after which it falls.
Qualitatively, this result is consistent with the finding of Kishida and Tanigaki (2004) , who placed their peak at Grade 4. Our result suggests that LTCI benefits are not sufficient for those with LTCI care need 3 11 . For problem behaviors, we can see that not only particular behaviors as "rude words and behaviors", "screaming", "resisting to care", "roaming", "going out alone", "unsanitary behaviors", more general attitudes as "ingratitude" and "hostility" as felt by the family caregivers, seem to influence the BIC substantially. In particular, it is quite noteworthy that "ingratitude" alone raises the BIC score by more than 4 points.
While the coefficient of time spent for caring is statistically significant, the magnitude of its marginal effect is of rather modest, equal to an increase of 0.82 point in BIC score for a 10 hour increase.
For our gap variables, those of home-helper service, day-service, and short-term-stay are statistically significant: rationing in these services tends to increase BIC scores. As to the quality dissatisfaction index indicating they were 10 We will check the endogeneity problem of these Gap variables in 4.2.
11 As Care Need Grade goes up, the family is entitled to a larger budget, and the care-manager is usually willing to release more benefits to the elderly. This may partially explain the lower BIC score for higher end Care Need Scores.
either dissatisfied or very dissatisfied, only for the home-helper service, it has a significant positive sign.
Family cooperation in the care is also an important element in BIC determination:
BIC score is reduced when the caregiver's children or other family members in the same household contribute to the care of the elderly.
On the other hand, household income has a significant negative sign: higher the household income, the lower is the burden of the family care giver.
Lastly, the health of the family caregiver seems to be important: BIC score increases when the self-evaluated health is poor or bad, or as the number of physical discomforts increases. Also, when the caregivers are suffering from sleeping problems, their BIC scores increase substantially. How to secure the family caregivers sufficient amount of sleep during the night is a problem that has not been fully addressed in the present LTCI benefits 12 .
Estimation Result with ADL Variables
In the previous estimation, one may worry about the quality of the LTCI Care Need Grade as a control of the physical status of the cared elderly: it may suffer from regional biases or selection biases inherent in the administrative process of the LTCI that is initiated by application. For this reason, in Model 2 of Table 7 , we have used individual ADL dummy variables instead of the Care Need Grades. These ADL dummy variables are set to zero when no disability is involved. In this result, the gap variables and health variables are significant, confirming the robustness of our basic 12 In Kishida and Tanigaki (2004) , this problem probably explains their counter-intuitive results regarding the night-time care variables: they have found that availability of nighttime care adds substantially to the Z-BIC score.
model. Table 8 , we have crossed our gap variables with Care Need Grade variable, and tried to identify the particular Care Need Grade where BIC scores are sensitive to the gap variables. Significant coefficients were obtained for day-service and short-term-stay for Care Need Grade 1 or less, home-helper and short-term-stay services for Care Need Grade 2 and 3, as well as day-service for Care Need Grade 4 and 5. We can conclude that rationing of short-stay service for low and middle Care Need Grade family is seriously adding to the family care-giver's burden. Other results are roughly identical to those in Model 1 of Table 7 , confirming again the robustness of our result.
In Model 3 of
In Table 8 (Model 4), we examined if the BIC scores of caregivers in low-income family are differentially affected by these gaps: in particular, we wanted to find out if the out-of-pocket cost is keeping them from using the LTCI benefits, and increasing their burden score. For this purpose, we have crossed low-income dummy variable (household income less than 3,000,000 yen) with our gap variables, and added them to the regressors. Our results in the table show that the only significant coefficient was obtained for home-nursing, but, for such LTIC benefits for which gap variables were significant, as home-helper, day-service, and short-term-stay, the low-income households were not different from other households.
In Table 9 , we have examined the relationship between the gap variables and the household income class. While we observe larger gaps in home-nursing for the low-income households, the difference between the two income classes seem to be modest in other services, including day-service and short-term-stay.
Endogeneity Problem
Endogeneity in care-givers' health
Our results so far (Mode 1 through Model 4) have consistently indicated that the poor or bad self-reported health of the care-givers adds to their subjective burden.
While this result is consistent with the Kishida-Tanigaki's, however, we felt that we should worry about the endogeneity problem in the self-reported health of care-givers:
it is very likely that a higher subjective burden may result in poorer self-evaluated health.
In order to cope with this problem, in Table 10 (Model 5), we have treated the "poor or bad" health variable as an endogenous variable and 12 chronic diseases dummies as the instruments: they are (1)Hypertension etc (2)Heart Diseases (3)Diabetes etc (4)Strokes etc (5)Gastritis etc (6)Asthma, Bronchitis (7)Rheumatism (8)Glacoma and Cataract (9)Kidney Diseases (10)Hemorrhoid (11)Alzheimer's (12)Depression.
We have assumed in this specification that most of these diseases had predated the start of the care-giving, and hence these dummies are theoretically independent of the ZBIC. As a precaution, we have estimated the poor or bad health equation and ZBIC equation using these chronic disease dummies as explanatory variables. Most of chronic disease dummies have significant coefficients in poor or bad health equation, but none were significant in ZBIC equation, confirming our expectation.
Our IV regression result in Table10 (Model 5) now shows that poor or bad health is no longer statistically significant. On the other hand, in IV regression of the poor or bad health equation in Table 11 , ZBIC is statistically significant 13 . Through these analyses, we can conclude that the OLS results of Model 1 through Model 4, are 13 We have treated ZBIC as an endogenous variable and 6 Gap variables as the instruments. generated, not by the poor or bad health causing higher burden, but rather by the higher burden causing the poor or bad health. On the one hand, this is a natural result: recently, Ogura (2006) has found that self-reported health of Japanese workers reflects closely their psychological stress, and for family care-givers, care-giving is probably the most important source of their everyday stress. On the other hand, it may indicate a possibility of data truncation: if a caregiver has experienced a very serious deterioration of health, the family member who needed long term care may have been already moved to an institutional care facility. Another possibility is that our result may be driven by the generally younger caregivers (Table 2 ) who enjoy relatively good health (Table 4) . Given these possibilities, we want to simply point out that a substantial part of the positive correlation between higher subjective burden and poor or bad health is due to the endogeneity problem in the subjective health.
Endogeneity in Gap Variables
Finally, we want to address ourselves to the possible endogeneity problem of our Gap variables. These variables have been obtained as the difference between the actual LTCI benefits and the quantities desired by caregivers. The result of Wu-Hausman test on this specification is shown in Table 10 (Model 6). As none of the residuals of the Gap variables are significant, we can assume that the endogeneity problem for the Gap variables is not serious.
Concluding Remarks
In this paper, we have examined the factors that determine the burden of the family care-givers. Based on own national internet survey of 2500 individual family care-givers, we have examined how the rationing in the benefits, as well as the absence of coverage, in LTCI are adding to the ZBIC scores of family care-givers. Particularly, we have found out that apparent rationings in three important services, namely, short-term-stay, day-service, and home-helpers, raise the ZBIC scores significantly. We have also found out that dissatisfaction in the home-nursing care service contributes to the BIC score. Furthermore, when anti-social behaviors or animosity toward the care-givers are present, or if the care-givers are experiencing sleeping problems, ZBIC scores increase substantially. In sum, we have to conclude that present LTCI benefits fail to address to the some of the most important needs of the caring family, either in quantity or in scope. A systematic attempt has to be made to remove or reduce these factors.
As to the relationship between the poor health and the burden of the caregivers, we have shown that a higher burden is contributing to the deterioration subjective health in our sample. Whether or not poor health adds to the burden is not clear in our sample of relatively young and healthier carregivers. In any case, policy intervention is clearly called for to sustain the mental health of family caregivers, as caregivers seem to be coping with their burden through unhealthy habits, which will reduce their health even further. ** significant at the 5 percent level.
* significant at the 10 percent level.
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